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L5 ANSWER 1 OF 22 CAPLUS COPYRIGHT 2007 ACS on STN 

AB Epoxidn. of propene is conducted by the steps, (a) reacting propene with 
hydrogen peroxide in the presence of methanol as solvent 
and a titanium zeolite catalyst and separating propylene 
oxide from the resulting reaction mixture to obtain a mixture (Ma) 
comprising methanol, water, at least one carboxylic acid having from 1 to 
3 carbon atoms and at least one carbonyl compound having from 1 to 3 carbon 
atoms, wherein the carbonyl compound is an aldehyde or a ketone, (b) at 
least partially neutralizing the at least one carboxylic acid comprised in 
mixture (Ma) by adding a base to mixture (Ma) to obtain a mixture (Mb) , / (c) 
separating methanol from mixture (Mb) by distillation, (d) at least partially 
recycling the methanol obtained from (c) into (a) . 
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L5 ANSWER 2 OF 22 CAPLUS COPYRIGHT 2007 ACS on STN 

A3 A process for the selective epoxidn. of olefins into epoxides comprises 
contacting the olefin (e.g., propylene) with an oxidant (e.g., 
hydrogen peroxide) in the presence of a Lewis acid 

oxidation catalyst (e.g., methyltrioxorhenium) , an organic base (e.g., 
pyridine or its N-oxide) , in a solvent system comprising an organic 
wa ter-miscible solvent (e.g., methanol); and adding a pressurizing gas 
(e.g., nitrogen) to increase the pressure, where olefin is further 
dissolved in an organic solvent system to increase the selectivity and yield 
of the desired epoxide (e.g., propylene oxide). 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 

INVENTOR (S) : 

PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



2007 :458342 CAPLUS 
146 :441653 

Process for selective catalytic epoxidation of olefins 
into epoxides 

Busch, Daryle H.; Subramaniam, Bala; Lee, Hyun-Jin; 

Shi, Tie-Pan 

USA 

U.S. Pat. Appl. Publ., 15pp. 

CODEN: USXXCO 

Patent 

English 

1 



INT 


NO. 






KIND 


DATE 






APPLICATION 


NO. 




DATE 




007093666 




Al 




20070426 




US 2006- 


586061 




20061025 


007050678 




A2 




20070503 




WO 2006- 


US41617 




20061025 


W: 


AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BW, 


BY, 


BZ, 


CA, 


CH, 




CN, 


CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EC, 


EE, 


EG, 


ES, 


FI, 


GB, 


GD, 




GE, 


GH, 


GM, 


GT, 


HN, 


HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, 


KE, 


KG, 


KM, 


KN, 




KP, 


KR, 


KZ, 


LA, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


LY, 


MA, 


MD, 


MG, 


MK, 




MN, 


MW, 


MX, 


MY, 


MZ, 


NA, 


NG, 


NI, 


NO, 


NZ, 


OM, 


PG, 


PH, 


PL, 


PT, 


RO, 




RS, 


RU, 


SC, 


SD, 


SE, 


SG, 


SK, 


SL, 


SM, 


sv, 


SY, 


TJ, 


TM, 


TN, 


TR, 


TT, 




TZ, 


UA, 


UG, 


US, 


UZ, 


vc, 


VN, 


ZA, 


ZM, 


ZW 














RW; 


: AT, 


BE, 


BG, 


CH, 


CY, 


cz, 


DE, 


DK, 


EE, 


ES, 


FI, 


FR, 


GB, 


GR, 


HU, 


IE, 




IS, 


IT, 


LT, 


LU, 


LV, 


MC, 


NL, 


PL, 


PT, 


RO, 


SE, 


SI, 


SK, 


TR, 


BF, 


BJ, 




CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG, 


BW, 


GH, 




GM, 


KE, 


LS, 


MW, 


MZ, 


NA, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


ZM, 


ZW, 


AM, 


AZ, 


BY, 



KG, KZ, MD , RU, TJ, TM 
PRIORITY APPLN. INFO. : US 2005-729941P 

OTHER SOURCE(S): CASREACT 146:441653 



P 



20051025 



=> d 16 1-3 abs ibib 



L6 ANSWER 1 OF 3 CAPLUS COPYRIGHT 2007 ACS on STN 

AB A process for the continuous production of an olefihic oxide such as' 
propylene oxide by direct catalytic oxidation of an olefin 
with hydrogen peroxide. The process involves 

successive reaction, distillation, decomposition, phase separation, 
condensation 

and distillation with recycle of various streams to provide improved 
catalyst life and reaction selectivity. 
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AB A continuous process for the epoxidn. of olefins (e.g., 
methyloxirane from propylene) with hydrogen 
peroxide using a product-stream predistn. step and unit is 
described and a process flow diagram presented. 
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In the title process, C3H6 [115-07-1] is epoxidized by a crude solution of 
EtC(0)OOH [4212-43-5], prepared from H202 and EtC02H in the presence of 
very small amts . of strongly acidic catalysts with 
continuous azeotropic distillation of water. Thus, adding 260 

g/h 50% C1CH2CH2C1 solution of EtC02H and 40.3 g/h 70.7% H202 containing 0.33% 
H2S04 and 0.5% bipicolinic acid to a reactor held at 90° with 
azeotropic distillation of H20 gave a 93.5% yield of EtC(0)OOH as a 
25.1% solution This solution was added at 281 g/h together with 98.3 g/h C3H6 
to a reactor held at 50°/10 bar to give 350 g/h 13.2% 
propylene oxide [75-56-9] solution, a yield of 98.3%. 
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AB Epoxidn. of propene is conducted by the steps, (a) reacting propene .with 
hydrogen peroxide in the presence of methanol as solvent 
and a titanium zeolite catalyst and separating propylene 
oxide from the resulting reaction mixture to obtain a mixture (Ma) 
comprising methanol, water, at least one carboxylic acid having from 1 to 
3 carbon atoms and at least one carbonyl compound having from 1 to 3 carbon 
atoms, wherein the carbonyl compound is an aldehyde or a ketone, (b) at 
least partially neutralizing the at least one carboxylic acid comprised in 
mixture (Ma) by adding a base to mixture (Ma) to obtain a mixture (Mb) , ; (c) 
separating methanol from mixture (Mb) by distillation, (d) at least partially 
recycling the methanol obtained from (c) into (a) . 
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AB A process for the selective epoxidn . of olefins into epoxides comprises 
contacting the olefin (e.g., propylene) with an oxidant (e.g., 
* hydrogen peroxide) in the presence of a Lewis acid 
oxidation catalyst (e.g., methyl trioxorhenium) , an organic base (e.g., 
pyridine or its N-oxide) , in a solvent system comprising an organic 
water-miscible solvent (e.g., methanol); and adding a pressurizing gas 
(e.g., nitrogen) to increase the pressure, where olefin is further 
dissolved in an organic solvent system to increase the selectivity and yield 
of the desired epoxide (e.g., propylene oxide). 
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AB . A process for the epoxidn. of an olefin (e.g., propylene into 

propylene oxide) comprises: (A) reacting the olefin with 

hydrogen peroxide in the presence of methanol as a 

solvent in at least two reaction • stages to obtain a mixture (M-a) comprising 
the olefin oxide, unreacted olefin, methanol, and water, where between at 
least two reaction stages, the olefin oxide is separated by distillation; 
(B) separating unreacted olefin from the mixture (M-a) by distillation to 



obtain a mixture (M-bi) comprising at least 80% of olefin and a mixture 
(M-bii) comprising methanol, water, and >7% of an olefin oxide; (C) 
separating the olefin oxide from the mixture (M-bii) in at least one 
distillation stage to obtain a mixture (M-ci) comprising >99% of an 
olefin oxide and a mixture (M-cii) comprising water and £55% of 
methanol; (D) separating methanol from the mixture (M-cii) in at least one 
distillation stage to obtain a mixture (M-di) comprising >85% of 
methanol and <10% of water, and a mixture (M-dii) comprising 
>90% of water; where a vapor top stream (Td) obtained from at least 
one distillation column used in (D) vapor top stream (Td) comprising 
£85% methanol, is used to operate at least partially at least one 
vaporizer used in at least one distillation column used in at least 
one of stages (A) , (B)-, and (C) . 
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Process for the catalytic epoxidation of an olefin 
using hydrogen peroxide in the 

presence of methanol with improved energy balance 
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Patrascu, Renate; Schulz, Malte; Weidenbach, Meinolf 
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Company 

U.S. Pat. Appl. Publ., 2 8 pp. 
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AB The process comprises charging Ti-Si mol. sieve catalyst, 

solvent, hydrogen peroxide and olefin, reaction, separation 

of solvent for reuse, separation of un-gasified material from the 

catalyst before the catalyst returns to the reaction 

section, separation of un-reacted olefin for reuse, and obtaining epoxidized 
product . 

2005:532451 CAPLUS 
143 : 175124 

Suspension catalyst distillation 
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The catalytic system containing Pd(OAc)2 and peroxo-heteropoly compound 
• [ (C6H13) 4N] 3 { P04 [W (O) (02) 2] 4} (THA-PW4) in methanol showed 81.6% ■ 
selectivity for propylene oxide and propylene 

conversion of 42.7%, using mol . oxygen as an oxidant in an autoclave - 
reactor at 373 K for 6 h, whereas, Pd(OAc)2 or THA-PW4 alone showed low 
conversion. The catalytic system containing Pd(OAc)2 and THA-PW4 in methanol 
is reusable by vacuum distillation after the propylene 

oxidation reaction. X-ray diffraction patterns and Pd K-edge EXAFS indicate 
that PdO species formed by the reduction of Pd(OAc)2 with methanol acts as an 
active species in propylene epoxidn . with mol. oxygen. FT - I R 
spectra of Pc-THA- PW4 before and after reaction proved that the peroxy 

ithanol by mol 



oxygen bonds 
the presence 
Methanol mol 
intermedia te 



of THA-PW4 could be regenerated in methanol by mol. oxygen in 
of Pd, but could not be regenerated in acetonitrile . 

reacts with oxygen mol. over PdO species to form a peroxy 
HOCK200H, which regenerates the peroxy oxygen bonds of 



THA-PW4 and achieves catalytic turnover for propylene epoxidn. 
Because the peroxy intermediate H0CH200H is not stable and finally decompose 
to COx and H20, a part of methanol is co-oxidized. Hydrogen 
peroxide also probably formed in situ in the catalytic system 
during the reaction and plays an important role to regenerate the peroxy 
oxygen bonds of THA-PW4. 
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AB A method is described for producing. an epoxide (e.g., propylene 

oxide) comprising: (i) preparation of a stream (SI) containing a compressed 

liquid alkene (e.g., propylene); (ii) expansion of at a least part 

of the stream (SI) by heat absorption and at least partial evaporation of the 

liquid alkene; (iii) reaction of the alkene obtained according to step (ii) 

with a hydroperoxide (e.g., hydrogen peroxide) in the 

presence of at least one solvent (e.g., methanol) and at least one 

catalyst (e.g., titanium silicalite) to obtain a mixture containing the 

epoxide and the solvent (s). 
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AB ' The title oxide comprises reacting propene with H202 in a solvent in the 
presence of a suitable catalyst in order to obtain a mixture (GO) 
of propylene oxide, solvent, unreacted propene, 



unreacted H202 and 0, (b) the propylene oxide is separated 

from the mixture (GO) in such a way that a mixture (Gl) of unreacted propene 
and 0 is obtained, and (c) the mixture (Gl) is utilized or burned and the 
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AB In this catalytic process H202 is produced directly from H and O-containing 
feeds by contacting them with a phase-controlled supported noble metal 
catalyst and a suitable organic liquid solvent having a Solvent 
Selection Parameter (SSP) between 0.14+10-4 and 5.0+10-4, at 
0-100° and 100-3,000 psig pressure. Unconverted feed gas and organic 
liquid solvent solution are recovered and recycled back to the reactor along 
with any recovered catalyst. If desired, the H202 product can 
be fed together with an organic chemical feedstock such as propylene 
and the organic liquid solvent solution into a 2nd catalytic reaction step 

which 

oxidizes the feedstock to produce a desired crude oxidized organic product 

such as propylene oxide. This product can be purified 

by distillation and recovered from the solvent solution 
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A process for the continuous production, of an olefinic oxide such as 
propylene oxide by direct catalytic oxidation of an olefin 
with hydrogen peroxide. The process involves 

successive reaction, distillation, decomposition, phase separation, 
condensation 

and distillation with recycle of various streams to provide improved 

catalyst life and reaction selectivity. 
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A3 The invention relates to a method for the production of propylene 
oxide in the presence of methanol, during which propylene 

oxide is separated and the remaining methanol -containing mixture is worked 
up. The invention is characterized in that on working up, methanol is 
separated from its mixture containing the byproduct Me formate. This provides 

a. 

more pure -methanol fraction for recycling to the production of 
propylene oxide from propene and hydrogen 

peroxide. In an example, recycled methanol containing < 10 ppm Me 
formate was obtained, compared to 50-12 0 ppm for a prior-art process. . The 
Me formate content of the produced propylene oxide was 
'< 10 ppm compared to 1000-2500 ppm for the prior-art process. 
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The invention relates to a method for the production of propylene 

oxide, . whereby (i) propylene is reacted with 

hydrogen peroxide in the presence of methanol to form 

propylene oxide, resulting in a mixture (Gi) , comprising 

propylene oxide, methanol, water, and unreacted 

hydrogen peroxide, (ii) a second mixture (Gii) , comprising 

methanol, water, and hydrogen peroxide is separated from 

Gi, yielding a third mixture comprising propylene oxide. 

Water is separated off from Gii to give a fourth mixture comprising 



methanol 



and 



Me formate. The process provides for a more complete and economical 
conversion of hydrogen peroxide than prior-art 
methods . 
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AB Propylene oxide is manufactured in a three-stage process 

from propylene, oxygen, and hydrogen. . The first reaction step 
is the oxidation of isopropanol/water with mol . oxygen in a reaction- 
distillation column (approx. 500 psi and 350° F . ) , to produce 
hydrogen peroxide and acetone. The column is configured 

with an upper high liquid holdup reaction zone and a lower short residence 
time stripping zone. Inert gas circulating through- the column effects 
separation of the hydrogen peroxide as part of the bottoms 

fraction and acetone as part of the distillate fraction. The liquid part of 
the distillate fraction comprising acetone, isopropanol and water is then 
reacted with hydrogen (second reaction step) under reactive-distn 
. conditions to convert the contained acetone back to isopropanol for 
subsequent' recycle to the first reaction step. The third reaction step is 
the epoxidn. of propylene (in stoichiometric excess) with the 
hydrogen peroxide solution, typically in the presence of a 
titanium silicalite catalyst. The reaction is performed in a 

series of fixed bed adiabatic reactors with intercooling. Product separation 
is by conventional distillation Unreacted propylene is 

recycled to the epoxidn. step and water/ isopropanol to the first reaction 
step. 

2002:23864 CAPLUS 
136 : 70254 

Three-stage process for manufacturing of 
propylene oxide 
Gelbein, Abraham P. 

Chemical Research & Licensing Company., USA 
SOURCE : U.S. , 9 pp. 

• CO DEN : USXXAM 
Patent 
Eng 1 i s h 
1 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

INVENTOR (S) : 
PATENT ASSIGNEE (S) 



DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



PATENT 


NO. 






KIND 


DATE 






APPLICATION 


NO. 




DATE 




m US 6337412 






Bl 




20020108 




US 2001-841427 




20010424 


WO 2002085876 




AT 




20021031 




WO 2001-US49 


833 




20011228 


W: 


AE , 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, BR, 


BY, 


BZ, 


CA, 


CH, 


CN, 




CO, 


CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EE, 


ES, . FI, 


G3, 


GD, 


GE, . 


GH, 


GM, 




HR, 


HU, 


ID, 


IL, 


IN, 


IS, 


JP, 


KE, 


KG, 


KP , KR , 


KZ, 


LC, 


LK, 


LR, 


LS, 




LT, 


LU, 


LV, 


MA, 


MD , 


MG, 


MK, 


MN, 


MW, 


MX, MZ, 


NO, 


NZ, 


PL, 


PT, 


RO # 




RU, 


SD, 


SE, 


SG, 


SI, 


SK, 


SL, 


TJ, 


TM, 


TR , TT , 


TZ, 


UA, 


UG, 


UZ, 


VN, 




YU, 


ZA, 


zw 


























RW: 


: GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


SD, 


SL, 


SZ, 


TZ, UG, 


ZM, 


ZW, 


AT, 


BE, 


CH, 




CY, 


DE, 


DK, 


ES, 


FI, 


FR, 


GB, 


GR, 


IE, 


IT, LU, 


MC, 


NL, 


PT, 


SE, 


TR, 




BF, 


BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GQ, 


GW, ML, 


MR, 


NE, 


SN, 


TD, 


TG" 


AU 2002245164 




Al 




20021105 




AU 2002-245164 




20011228 


PRIORITY APPLN. 


INFO 














US 2000-199564P 




P 20000425 




















US 2001-841427 




A 20010424 




















WO 2001-US49838 




W 20011228 


REFERENCE COUNT: 






17 


THERE 


ARE 


17 


CITED REFERENCES 


AVAILABLE FOR T 



RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L8 ANSWER 14 OF 21 CAPLUS COPYRIGHT 2 0 07 ACS on STN 

AB An epoxidn. process is presented for producing epoxides (e.g., 

propylene oxide) by reacting an olefin (e.g., 

propylene) with a peroxide (e.g., hydrogen 

peroxide) in the presence of a catalyst (e.g., 

particulate titanium silicalite) , which process consists of introducing 
the peroxide only in the first reactor, the subsequent reactor (s) not 
being supplied with fresh peroxide but only with the peroxide which is 
present in the medium derived from the preceding reactor and which has not 
been consumed in said preceding reactor. A process flow diagram is 
presented. 
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An epoxidn. method for making epoxides (e.g., propylene 
oxide) is described which comprises reacting an olefin (e.g., 
propylene) with a peroxide (e.g., aqueous hydrogen 
peroxide) in the presence of a catalyst (e.g., TS-1 

zeolite) and a solvent (e.g., methanol) in at least two reactors arranged 
in series each containing part of the catalyst, where the novelty of 
the method consists on carrying out two epoxidn. reactions in series with 
an intermediate distillation so as to minimize the formation of 
byproducts. A process flow diagram is presented. 
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AB A process for producing oxidized organic chemical products such as 
propylene oxide from various organic chemical feedstocks using 
as oxidant directly produced hydrogen peroxide (H202) 
intermediate oxidizing agent. The hydrogen peroxide 

intermediate is directly produced from hydrogen and oxygen feeds plus a 

suitable solvent in a first catalytic reaction step using an active 

supported phase-controlled noble metal catalyst at reaction 

conditions of 0-100°. temperature and 300-3,000 psig pressure. An organic 

chemical feedstock such as propylene together with the 

hydrogen peroxide intermediate and solvent solution are fed 

into a second catalytic reactor maintained at 0-150°. temperature and 

15-1,500 psig pressure and oxidized to produce a desired crude oxidized 

organic product such as propylene oxide, which is 

purified by distillation steps and recovered from the solvent solution 
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AB A continuous process for the epoxidn. of olefins (e.g. 
propylene) with ' hydrogen peroxide using a 

product-stream predistn. step and unit is described and a process flow 
diagram presented. 
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AB Propylene is oxided at low cost by H202 in the presence of 
titanosilicate catalysts, wherein the hydrogen 
peroxide is prepared via alkylanthraquinone method without 
distillation and contains <150 ppm of stabilizers (based on 100% 
H202) . Thus, propylene oxide was obtained by using 

H202 (phosphoric acid and pyrophosphoric acid content 100 ppm) prepared via 
hydrogenation of 2-amyl anthraquinone , showing H202 conversion 95% and 
propylene oxide selectivity 90%. 
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AB Propylene oxide obtained by an epoxidn. process which 
uses methanol as solvent, hydrogen peroxide as 
oxidant, and titanium-containing zeolite as catalyst may be 
effectively treated to remove acetaldehyde by subjecting the crude 
epoxidn. reaction product to fractional distillation The methanol 
solvent is utilized during such distillation to lower the relative 
volatility of the acetaldehyde impurity, thereby making it possible to 
obtain a bottoms fraction containing substantially all the acetaldehyde. 
Purified propylene oxide having a reduced acetaldehyde 

concentration is removed as an. overhead stream. Water may also be effectively 
separated from the propylene oxide using this procedure. 
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AB Propylene oxide (I) is prepared from propylene 

(II) and K202 using solvents which form a heterogeneous azeotrope with 
water and are inert to II or H202 in the presence of organic monocarboxylic 
acids when removing introduced or produced water with the solvents and I. 
Thus, propionic acid 168.7, C1CH2CH2C1 (III) 765.0, and H3B03 3.0 g/h were 
preheated' at 70° and charged in the 10th section (from the top) of 
a reactor equipped with a distillation tower having a partial 
■condenser, 43.1 g/h 60% aqueous H202 was preheated at 70° and charged 
in the 20th section of it, and. then 63.8 g/h II and. 120 L/h N were 
introduced to the reactor from the bottom, then the bottom of the reactor 
was heated at 70° in an oil bath. In the reaction, the gas phase 
containing I , unreacted II, N , and III was eliminated via partial condenser 
and the liquid phase containing H202, propionic acid, and the catalysts 
was eliminated from the bottom of the reactor. After 10 h reaction, the 
gas from the partial condenser comprised 21 
and 47.9 g/h unreacted II. 



.4 g/h I (98.0% selectivity) 
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AB In the title process, C3H6 [115-07-1] is epoxidized by a crude solution of 
EtC(0)OOH [4212-43-5], prepared from H202 and EtC02H in the presence of 
very small amts. of strongly acidic catalysts with continuous 
azeotropic distillation of water. Thus, adding 260 g/h 50% C1CH2CH2C1 
solution of EtC02H and 40.3 g/h 70.7% H202 containing 0.33% H2S04 and 0.5% 
bipicolinic acid to a reactor held at 90° with azeotropic 
distillation of H20 gave a 93.5% yield of EtC(0)OOH as a 25.1% solution 
This solution was added at 281 g/h together with 98.3 g/h C3H6 to. a reactor 
held at 50°/10 bar to give 350 g/h 13.2% propylene 
oxide [75-56-9] solution, a yield of 98.3%. 
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